The inorganic ring system RPNSNSNH linked to the [Cr(CO) 5 ] fragment [R = T3u (1), NH 2 (2)], has been studied by reverse two-dimensional, 2D, 'H{ 15 N} NMR spectroscopy. In solution, the exchange of the N -H hydrogen atoms is slow on the NMR time scale. Chemical shifts <3('H), <5( The growing importance of l3 N NMR spectroscopy in diverse areas of research is well recognized [1] , Following the introduction of polarisation transfer techniques like INEPT [2] a major progress in observing less abundant and low y spin 1/2 nuclei such as l> N has been achieved by indirect two-dimensional measurements of 15 N via the observation of the 'H nuclei [3] (reverse 2D 'Hj^N} NMR spectroscopy). Since the theoretical gain in sensitivity from these experiments as compared with direct 15 N observation is given by (y'H/y'^N) 3 (cf. INEPT with a gain of ca. y'H/y 15 N), diluted solutions in 5 mm tubes can be studied. This is particularly useful for compounds which are either sparingly soluble or can be obtained only in small quantities. Furthermore, as in other two-dimensional NMR experiments [4] , additional information may be provided (e.g. on dynamic phenomena, on shift correlations, etc.) which, otherwise, would have to be deduced from a series of tedious one-dimensional experiments.
To our knowledge, the present study shows the first application of reverse 2D ! H{ 1;, N} NMR spectroscopy to inorganic compounds (cf [15] [7] , The new cyclic phosphorus(III) compounds are stabilized by the electron-withdrawing [Cr(CO) 5 ] fragment. The proposed structures agree well with all IR, NMR and mass spectroscopic data [8] ; the molecular structure of 1 was also determined by an X-ray structure analysis [9] , It was not possible, however, to decide on the Fig. 2 shows an analogous expansion of the contour plot for compound 2. Cross peaks for the NH and the NH 2 group, respectively, are readily assigned. The projection of the 'H NMR spectrum indicates that the b NH resonances are broadened (as was observed for 1) with respect to the 15 NH 2 resonances. However, both coupling constants 7( 1> N 1 H) prove that 'H exchange is still slow.
It is obvious from Fig. 2 that two pairs of cross peaks are missing for the NH as well as for the NH 2 group (see Fig. 1 for comparison) . This can be interpreted in terms of an intensity decrease of double quantum transitions in the AMX (HNP) and the A 2 MX (H 2 NP) spin systems, respectively. The pattern of the cross peaks for the NH and the NH 2 group is similar, suggesting that both 7( 31 P 15 N) and 2 for other phosphorus(V)-nitrogen compounds where it was observed that the reduced coupling constants ! K( 31 P 15 N) < 0, with few exceptions [11] [12] [13] . The data set available for './( 31 P 15 N) indicates that sign and magnitude of this coupling constant in the case of phosphorus(V)-nitrogen compounds is determined by the presence of the lone pair at the nitrogen atom and by the nature of the other substituents at phosphorus. It is apparent that quaternization of the phosphorus does not cause a change in the sign of '/("P'^N) (as compared with A'-phosphorus-nitrogen compounds) if a weak polar phosphorus-element bond is formed [14] ,
The results obtained in this study for compounds 1 and 2 are encouraging and suggest further investigations, as the reverse 2 D 'H{ 15 N} NMR experiment is by no means restricted to molecules containing NH" units. The 2D NMR experiment may even be based on much smaller coupling constants "/(^N'H) (n > 1) provided that an approximate value is known.
Experimental

Preparation of the complexes
A solution of2mmoles of either Cr(CO) 5 [7] in acetonitrile. The reaction mixture was slowly brought to room temperature, stirred for 3 h and then evaporated to dryness under high vacuum (10~2 bar). The residue was extracted with 50 ml CH 2 C1 2 ; the solution was filtered over anhydrous Na 2 S0 4 , concentrated to ca. 5 ml and then Cr(CO) 5 [P (NH 2 )NSNSNH] (2) was similarly isolated from the TLC plates using cyclohexane/CH 2 
NMR Spectra
The 13 C and 31 P NMR spectra were measured using a Jeol FX90Q spectrometer. The reverse 2D 'H{ I? N} NMR spectra were recorded with a Bruker AM 400 spectrometer, equipped with a selective 'H probehead, modified for heteronuclear decoupling. Spectra were recorded using the pulse sequence [3] [^/ 
